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The i n f l u e n c e  t h a t  P i a g e t ' s  t h e o r y  h a s  had on t h e  
u n d e r s t a n d i n g  of c o g n i t i v e  development  is i n c a l c u l a b l e .  One c a n  
l o o k  a t  t h e  e s t a b l i s h m e n t  o f  t h e  J e a n  P i a g e t  S o c i e t y .  t h e  
p u b l i c a t i o n  of  l i t e r a l l y  h u n d r e d s  o f  books  t h a t  d e a l  w i t h  
P i a q e t i a n  t h e o r y ,  a n d  t h e  dominance i n  p r o f e s s i o n a l  j o u r n a l s  of 
a r t i c l e s  r e l a t e d  t o  P i a g e t i a n  t h e o r y  a s  some i n d i c a t i o n  of t h e  
immense i m p a c t  t h a t  t h i s  t h e o r y  h a s  had o n  t h e  s t u d y  of t h e  
c h i l d ' s  a c q u i s i t i o n  o f  knowledge. 
I n  t h e  l a s t  decade. t h e  force o f  P i a g e t ' s  t h e o r y  h a s  s p i l l e d  
o v e r  i n t o  o t h e r  a r e a s ,  most n o t a b l y  e d u c a t i o n .  Such  books  a s  
T h i n k i n a  Goes t o  School :  P i a a e t ' s  Theorv i n t o  P r a c t i c e  ( F u r t h  - 
a n d  Wachs, 1974) ; D i s c o v e r i n q  P i a a e t t  h Guide f o r  T e a c h e r s  
(Gorman. 1972) : and Eiaaet fo r  T e a c h e r s  ( P u r t h ,  1970) s u g g e s t  
t h a t  P i a a e t  h a s  someth ina  i m p o r t a n t  and u r a c t i c a l  t o  s a v  t o  t h e  
e d u c a t i o n a l  comaunity.  The i ac t  t h a t  ~ i a g e t - b a s e d  p r o g i a n s  have  
mushroomed a n d  e d u c a t o r s  h a v e  begun t o  u s e  P i a g e t ' s  t h e o r y  t o  
h e l p  t e a c h  s p e c i f i c  and  t r o u b l e s o m e  c o n t e n t  a r e a s  LA Studv  of --- - - --
c ~ n c r e t e  and Forma l  O p e r a t i o n s  i n  S c h o o l  ~ a t h e m a t i c ~ :  A 
a a s e t i a n  View-% C o l l i s ,  1975; and  How c h i l d r e n  Lea= 
e f h e m a t i c s :  J e a c h i n q  I a ~ l i c a t i o n s  of P i a s e t a s  Work Copeland,  
1 9 7 0 ] i n d i c a t e s  t h a t  e d u c a t o r s  from a v a r i e t y  of l e v e l s  a n d  
d i s c i p l i n e s  have begun t o  examine P i a g e t ' s  t h e o r y .  It is, 
however. o n l y  v e r y  r e c e n t l y  t h a t  c o l l e g e  and u n i v e r s i t y  
p r o f e s s o r s  h a v e  l o o k e d  toward  P i a g e t i a n  t h e o r y  f o r  r e l e v a n t  and 
p r a c t i c a l  s u g g e s t i o n s  a b o u t  how to  maximize c o l l e g e  s t u d e n t  
l e a r n i n q .  
T h e r e  are some good r e a s o n s  f o r  t h e  t a r d i n e s s  o f  t h e  c o l l e g e  
community i n  examin ing  P i a g e t i a n  t h e o r y .  I n i t i a l l y  t h e  w r i t i n g s  
o f  P i a q e t  f o c u s e d  o n  t h e  a q e  p e r i o d  from 11 t o  16 as t h e  f i n a l  
s t a g e  of  c o g n i t i v e  development.  It was b e l i e v e d  t h a t  t h e  c h i l d  
d u r i n g  t h i s  p e r i o d  was a b l e  t o  a b s t r a c t  f rom c o n c r e t e  e x p e r i e n c e s  
a n d  t c  t h e o r i z e  a b o u t  t h e  t o t a l  p o s s i b i l i t i e s  o r  a l t e r n a t i v e s  
t h a t  c o u l d  be  e x p l o r e d  i n  any s i t u a t i o n .  It h a s ,  however,  become 
clear t h a t  t h e  t r a n s i t i o n  t o  a b s t r a c t  o r  f o r m a l  t h o u g h t  is n o t  
u s u a l l y  comple t ed  by t h e  c o l l e g e  y e a r s .  S e v e r a l  s t u d i e s  i n d i c a t e  
t h a t  a s  many a s  50 p e r c e n t  o f  o u r  c o l l e g e  f reshmen are n o t  
capab le .  much less f a c i l e  w i t h  f o r m a l  o p e r a t i o n a l  t h o u g h t  
p r o c e s s e s  (Tomlinson-Keasey, 1972: Wason, 1968: L o v e l l .  1961; 
Karplus .  1974) .  F u r t h e r .  t h e  e v i d e n c e  t h a t  t h e  a c g u i s i t i o n  of 
formal o p e r a t i o n a l  thought p r o c e s s e s  c o n t i n u e s  t h r o u g h o u t  the 
a d u l t  y e a r s  c o n t i n u e s  t o  mount (Tomlinson-Keasey. 1972; P i a g e t .  
1 9 7 2 ) .  One can  s p e c u l a t e  on t h e  b a s i s  o f  t h e  above t h a t  
i n s t r u c t i o n  d u r i n g  t h e  c o l l e g e  y e a r s  might  well s e r v e  t o  maximize 
t h i s  f i n a l  s t a g e  o f  c o g n i t i v e  development. 
I 
E e f o r e  o n e  can  c o n s i d e r  maximizing i n t e l l e c t u a l  growth, 
however. it is n e c e s s a r y  t o  c h a r t  t h e  c o u r s e  o f  c o g n i t i v e  
development .  Hence. a  b r i e f  s o j o u r n  i n t o  t h e  s t a g e s  of 
i n t e l l e c t u a l  deve lopment  as  o u t l i n e d  by P i a g e t  is n e c e s s a r y .  A 
s t a g e  of i n t e l l e c t u a l  d e v e l o p r e n t  refers t o  a p e r i o d  when a  
p e r s o n ' s  a c t i v i t i e s  a n d  r e a s o n i n g  are c h a r a c t e r i z e d  by c e r t a i n  
common f e a t u r e s .  The l a s t  two- -conc re t e  o p e r a t i o n s  and f o r m a l  
o p e r a t i o n s - - a r e  p a r t i c u l a r l y  i n t e r e s t i n g  t o  c o l l e g e  e d u c a t o r s .  
An i n f a n t  b e g i n s  t o  know t h e  world by t o u c h i n g  and  f e e l i n g  
t h i n q s .  He 'has  n o  words o r  symbols  t o  make t h o s e  t h i n g s  
meaninqful .  The main way i n f o r m a t i o n  is o b t a i n e d  is by 
i n t e r a c t i n q  i n  a  v e r y  p h y s i c a l  way w i t h  t h e  envi ronment .  F o r  
t h e s e  r e a s o n s  t h i s  p e r i o d  is c a l l e d  t h e  s e n s o r y  motor s t a u e .  A s  
t h e  c h i l d  b e g i n s  t o  a c q u i r e  l anguage ,  a round a g e  two. o b j e c t s  
t h a t  have  been e x p e r i e n c e d  i n  t h e  s e n s o r y  motor s t a g e  o f  
deve lopment  are named. With t h e  a b i l i t y  t o  name o r  l a b e l  
o b j e c t s ,  t h e  c h i l d  e n t e r s  t h e  s t a g e  o f  i n t u i t i v e  o r  
g g e - o p e r a t i o n a l  t h o u a h t .  After a c h i l d  h a s  a t t a c h e d  symbol i c  
meaninqs t o  o b i e c t s ,  he is a b l e  t o  move i n t o  t h e  
s g n c r e t e - o w g & i o n a l  staae. Such a  c h i l d  is n o  l o n g e r  l i m i t e d  t o  
d e a l i n q  w i t h  o b j e c t s  i n  a  p e r c e p t u a l  or p h y s i c a l  way. The many 
symbols  which a r e  r e f e r e n t s  f o r  o b j e c t s  c a n  now be  man ipu la t ed  i n  
a  l o g i c a l  way. Thus, it is p o s s i b l e  t o  form a class of a n i m a l s ,  
f o r  example,  which is composed of dogs. cats. d i n o s a u r s ,  b i r d s .  
etc. F u r t h e r .  any  p a r t i c u l a r  class n i g h t  be  composed o f  s e v e r a l  
s u b c l a s s e s .  I f  a  c h i l d  was l i m i t e d  i n  h i s  o p e r a t i o n a l  a b i l i t y  t o  
s e n s o r y  motor or p r e - o p e r a t i o n a l  k i n d s  of t h o u g h t ,  t h e n  h e  c o u l d  
o n l y  r e a c t  t o  a  dog ps  o n e  o b j e c t .  a dog. I f ,  however, symbols  
are a v a i l a b l e ,  a n d  t h o s e  symbols  mean someth ing ,  t h e n  t h o s e  
symbols  can be  t r a n s f o r m e d  so t h a t  t h e  o b j e c t ,  dog, c a n  become an 
an imal .  a mammal. a  Cocker  S p a n i e l .  and P r i n c e  s i m u l t a n e o u s l y .  
The a b i l i t i e s  q a i n e d  i n  c o n c r e t e  o p e r a t i o n s  a l l o w  t h e  c h i l d  t o  
b e q i n  t r a n s f o r m i n g i n f o r m a t i o n  l o g i c a l l y .  
The s t a g e  o f  f o r m a l  t h o u g h t  which b e s i n s  somewhere between 
11  and 16 y e a r s  o f  a g e  allows t h e  c h i l d  t o  a b s t r a c t  e v e n  f u r t h e r  
f rom c o n c r e t e  e x p e r i e n c e .  I n  t h e  c o n c r e t e  s t a g e  t h e  c h i l d  c o u l d  
s i m u l t a n e o u s l y  p u t  an o b j e c t  i n  m u l t i p l e  k i n d s  o f  c a t e g o r i e s .  
a o v i a g  from t h e s e  c o n c r e t e  k i n d s  of  l a b e l s .  t h e  c h i l d  i n  t h e  
! 
s t a q e  o f  f o r m a l  t h o u g h t  c a n  now r e a s o n  a b o u t  o b j e c t s  which c a n n o t  
be  s e e n  or e x p e r i e n c e d  c o n c r e t e l y .  s u c h  a s  t h e  p r i n c i p l e  o f  
i n e r t i a .  The most d r a m a t i c  change  from c o n c r e t e  t o  formal 
o p e r a t i o n s  is e v i d e n c e d  i n  a  s h i f t  from f o c u s i n g  on t h e  reali t ies 
of  t h e  world t o  a  c o n s i d e r a t i o n  of t h e  t o t a l  p o s s i b i l i t i e s  t h a t  
miqh t  e x i s t  i n  t h e  world. I n  fact. o n c e  f o r m a l  o p e r a t i o n s  are 
a t t a i n e d ,  t h e  a c t u a l i t i e s  of t h e  world a r e  s e c o n d a r y  i n  a 
p e r s o n ' s  t h o u g h t  p r o c e s s e s  t o  t h e  r a n g e  o f  p o s s i b i l i t i e s  t h a t  
miqht  e x i s t .  F o r  t h i s  r e a s o n ,  t h o u g h t  is much more f l e x i b l e .  An 
example of  t h i s  is t h e  a d o l e s c e n t  i n  t h e  u n i v e r s i t y  who h a s  
e x p e r i e n c e d  a  d e m o c r a t i c  p o l i t i c a l  s y s t e m  h i s  whole l i fe .  Tha t  
e x p e r i e n c e  c o n s t i t u t e s  h i s  concrete u n d e r s t a n d i n g  o f  a  p o l i t i c a l  
system. However, when h e  r e a c h e s  t h e  f o r m a l  o p e r a t i o n a l  s t a g e .  
he is n o  l o n g e r  l i m i t e d  i n  h i s  t h i n k i n g  a b o u t  p o l i t i c a l  s y s t e m s  
t o  t h e  c o n s i d e r a t i o n  of a  d e m o c r a t i c  s t a t e .  Hence, h e  c a n  
c o n s i d e r  and i n  some cases embrace p o l i t i c a l  i d e a l i z a t i o n s  t h a t  
h e  h a s  n e v e r  e x p e r i e n c e d .  Re might become a  n a o i s t  o r  t a l k  a b o u t  
t h e  a d v a n t a q e s  o f  a  s o c i a l i s t i c  s ta te  o r  a t o t a l i t a r i a n  state. or 
even an a n a r c h i s t i c  s t a t e .  I n  t h i s  exqmple. t h e  c h i l d ' s  c o n c r e t e  
e x p e r i e n c e  p l a c e s  limits on h i s  a b i l i t y  t o  t h i n k  a b o u t  t h e  t o t a l  
p o s s i b i l i t i e s .  However, when h e  is a b l e  t o  d e a l  f o r m a l l y  wi th  
a l l  o f  t h e  p o s s i b i l i t i e s  h i s  t h i n k i n g  a b o u t  p o l i t i c s  may change  
r a d i c a l l y .  Another  example is t h e  development  o f  mora l  o r  
r e l i q i o u s  a t t i t u d e s .  A c h i l d  whose r e l i g i o u s  e x p e r i e n c e  h a s  been  
an a f f i l i a t i o n  w i t h  t h e  C a t h o l i c  f a i t h .  might, when s h e  goes  t o  
c o l l e g e .  s u d d e n l y  b e  s t r u c k  by t h e  p l e t h o r a  of p o s s i b i l i t i e s  
o t h e r  t h a n  t h e  C a t h o l i c  r e l i g i o n .  Hence, s h e  might  s t u d y  
Buddhism or  Judaism,  o r  a v a r i e t y  of o t h e r  a p p r o a c h e s  t o  moral  
and r e l i q i o u s  q u e s t i o n s .  O c c a s i o n a l l y  t h i s  k i n d  o f  r e v o l u t i o n  i n  
t h i n k i n q  t r o u b l e s  p a r e n t s  a n d  t e a c h e r s ,  y e t  i t  c o n s t i t u t e s  o n e  
k i n d  of  h a l l m a r k  t h a t  t h e  c h i l d  is b e g i n n i n g  t o  move f rom 
c o n c r e t e  e x p e r i e n c e s  t o  a  c o n s i d e r a t i o n  o f  t h e  t o t a l  
p o s s i b i l i t i e s .  
To summarize then.  t h e  c h a r a c t e r i s t i c  d i f f e r e n c e s  between 
t h e  c o n c r e t e  o p e r a t i o n a l  and f o r m a l  o p e r a t i o n a l  p e r i o d s  a r e  t h e  
 individual*^ a b i l i t y  t o  c o n s i d e r  t h e  t o t a l  p o s s i b i l i t i e s  i n  a  
problem. I n  time t h e  p o s s i b i l i t i e s  b e g i n  t o  t r a n s c e n d  t h e  
a c t u a l .  I n  a d d i t i o n ,  t h e  i n d i v i d u a l  is c a p a b l e  of and indeed  
p r e f e r s  p r o p o s i t i o n a l  l o g i c  t o  t h e  e a r l i e r  r e l i a n c e  o n  t h e  
e m p i r i c a l  i n f o r m a t i o n  a v a i l a b l e .  I n  some s e n s e ,  t h e  i n d i v i d u a l  
s u b s t i t u t e s  p o s t u l a t e s  for  h i s  e a r l i e r  r e l i a n c e  o n  symbols  and  
o b j e c t s .  F i n a l l y ,  t h e  i n d i v i d u a l  c a n  r e c o g n i z e  and  i n t e r p r e t  
f u n c t i o n a l  r e l a t i o n s h i p s .  
* 
Most u n i v e r s i t y  p r o f e s s o r s  have  e n c o u n t e r e d  s t u d e n t s  whose 
academic  work seems t o  s u g g e s t  t h a t  t h e y  are  r e l y i n g  h e a v i l y  on 
c o n c r e t e  o p e r a t i o n a l  t h o u g h t  p a t t e r n s .  T r y i n g  t o  t e a c h  s t u d e n t s  
u s i n q  s u c h  t h o u g h t  p a t t e r n s  t o  be a n a l y t i c a l .  l o g i c a l ,  and 
c r i t i c a l  c o n s t i t u t e s  a  major  and e x c i t i n g  c h a l l e n g e  t o  c o l l e g e  
p r o f e s s o r s .  The ADAPT proqram is o n e  a t t e m p t  t o  meet t h a t  
c h a l l e n g e .  
Before  i n s t i t u t i n g  a program b a s e d  on P i a g e t i a n  t h e o r y .  one  
must have  some i n d i c a t i o n  of how a s t u d e n t  p r o g r e s s e s  from 
c o n c r e t e  o p e r a t i o n s  t o  formal o p e r a t i o n s .  The mechanism 
s u q g e s t e d  by P i a g e t  i s  c a l l e d  self - r e g u l a t i o n .  S e l f - r e g u l a t i o n  
o c c u r s  when a s t u d e n t  is engaged i n  l e a r n i n g .  When e x p e r i e n c e s  
and  e n c o u n t e r s  c o n f i r m  i d e a s  o r  b e l i e f s  t h a t  have  b e e n  h e l d  i n  
t h e  p a s t b  t h e n  t h e s e  i d e a s  a n d  b e l i e f s  are s t a b i l i z e d .  B u t  when 
e x p e r i e n c e s  t e n d  t o  d i s c o n f i r m  a s t u d e n t ' s  i d e a s .  t h e s e  i d e a s  
must b e  r e o r g a n i z e d  t o  d e a l  w i t h  t h e  c o n f l i c t .  Such c o n f l i c t  is 
a n  i m p e t u s  f o r  growth  and  change  and  l e a d s  t o  a  new. more h i g h l y  
d i f f e r e n t i a t e d  and s t a b l e  set  o f  i d e a s .  The r e g u l a t i o n  t h a t  
o c c u r s  is t h e  c o n s t a n t  m o n i t o r i n g  t h a t  a  s t u d e n t  d o e s  of h i s  own 
i d e a s  a n d  t h e  new i d e a s  t h a t  a r e  be ing  p r e s e n t e d .  
T h i s ,  t h e n ,  is t h e  p r o c e s s  whereby a  s t u d e n t  grows. 
I n f o r s a t i o n  t h a t  d o e s  not f i t  w i th  t h e  uay a  s t u d e n t  is d e a l i n g  
w i t h  t h e  world and s e r v e s  a s  a d i s c o n f i r m i n g  c a s e  f o r  t h e  
c a t e g o r i e s  a n d  p r i n c i p l e s  used. forces him t o  g r a d u a l l y  change  
a n d  a d a p t  t o  t h e  new i n f o r m a t i o n .  Obviously.  however, s t u d e n t s  
a n d  a d u l t s  n e v e r  have  c a t e g o r i e s  o r  ways of o r g a n i z i n g  t h e  wor ld  
t h a t  a r e  c o m p l e t e l y  s a t i s f a c t o r y .  I n  e v e r y  i n s t a n c e  new 
i n f o r m a t i o n .  o r  i n f o r n a t i o n  t h a t  d o e s n ' t  f i t  a  s t u d e n t ' s  c o n c e p t s  
o r  a n  a d u l t ' s  c o n c e p t s ,  c a n  s e r v e  a s  a n  i m p e t u s  f o r  f u r t h e r  
growth. It follows t h a t  it i s  p o s s i b l e  f o r  a p e r s o n  t o  b e  i n  a 
s t a q e  o f  f o r m a l  t h o u g h t  i n  r e l a t i o n  t o  o n e  c o n t e n t  area and stil l  
b e  i n  a  c o n c r e t e  o p e r a t i o n a l  s t a g e  i n  a n o t h e r  a r e a .  Those  areas 
i n  which a s t u d e n t  would most l i k e l y  be c o n c r e t e  o p e r a t i o n a l  
would b e  t h e  a r e a s  of least  expe r i ence .  The e x p e c t a t i o n  is t h a t  
s t u d e n t s  a p p r o a c h i n g  t h e  c o n t e n t  o f  economics f o r  t h e  f irst  time. 
for  example, would have  a v e r y  g l o b a l  and  u n d i f f e r e n t i a t e d  set of 
c o n c e p t s  a b o u t  economics. 
C I 
l i k e w i s e ,  it s h o u l d  be  clear t h a t  ' t h e  s t a g e  of f o r m a l  
t h o  g h t  is r e a l l y  an a d u l t  mode of p r o c e s s i n g  i n f o r m a t i o n .  One 
c o n  ! i n u e s  t o  d e v e l o p  f o r m a l  t h o u g h t  p a t t e r n s  t h r o u g h o u t  h i s  
l i fe t ime i n  t e r n s  of deepen ing  h i s  u n d e r s t a n d i n g s .  b r o a d e n i n g  t h e  
domains  of h i s  e x p e r i e n c e s .  and  add ing  new i n t e l l e c t u a l  f i e l d s  or 
c o n t e n t  a r e a s  t o  h i s  e x p e r i e n c e .  F i n a l l y .  it f o l l p w s  t h a t  t h e  
q u a l i t y  of t h e  a b s t r a c t i o n s  t h a t  o n e  f o r m s  i n  a p a r t i c u l a r  a r e a  
a r e  t o  some e x t e n t  dependen t  o n  t h e -  k p ~ p c e p t u a l  o r  
c o n c r e t e  i n f o r m a t i o n  t h a t  is p r e s e n t .  ' %  
Havinq c o n s i d e r e d .  t h e o r e t i c a l l y .  t h e  s t a g e s  o f  i n t e l l e c t u a l  
development  and t h e  p r o c e s s  by which development  occur s .  we c a n  
p roceed  t o  t h e  i m p l i c a t i o n s  t h a t  t h e s e  p r i n c i p l e s  have  for 
c o l l e g e  t e a c h i n g  p r a c t i c e s .  The first r a t h e r  o b v i o u s  p o i n t  is 
t h a t  o n e  must b e g i n  w i t h  m a t e r i a l  which i s  mean ingfu l  t o  t h e  
s t u d e n t .  T h i s  o f t e n  means beg inn ing  a t  a  f a i r l y  e l e m e n t a r y  
l e v e l .  When new i d e a s  and  e x p e r i e n c e s  a r e  p r e s e n t e d  i n  a  way 
t h a t  is p a r t i a l l y  c o n s o n a n t  w i t h  t h e  s t u d e n t ' s  p a s t  e x p e r i e n c e s ,  
t h e  p o s s i b i l i t i e s  f o r  growth a r e  maximized. as i s  t h e  l i k e l i h o o d  
t h a t  t h e s e  e x p e r i e n c e s  w i l l  b e  i n c o r p o r a t e d  i n t o  a  new a n d  s t a b l e  
set o f  c o n c e p t s  a b o u t  t h e  s p e c i f i c  c o n t e n t  a r e a .  I 
A s econd  i m p l i c a t i o n  of P i a g e t a s  t h e o r y  f o c u s e s  o n  t h e  
s e l f - r e g u l a t i o n  t h a t  t a k e s  p l a c e  i n  t h e  s t u d e n t .  The c l e a r  p o i n t  
o f  a  s e l f - r e q u l a t o r y  model is t h a t  t h e  l e a r n e r  must b e  c o n s i d e r e d  
i n  a l l  phases  of  p l a n n i n g  and i n s t r u c t i o n .  T h i s  p u t s  a n  enormous 1 
burden  on c o l l e q e  i n s t r u c t o r s  ubo g e n u i n e l y  want t o  p r e s e n t  : 
m a t e r i a l  t h a t  s t u d e n t s  c a n  use .  The l e a r n i n g  c y c l e  is o n e  way o f  ? 
d e a l i n g  w i t h  t h i s  problem and h a s  s e r v e d  a s  a model i n  t h e  ADAPT I 
proqram fcr  how t o  e n c o u r a g e  s t u d e n t s '  p a r t i c i p a t i o n .  The a c t u a l  I 
c o u r s e s  i n  t h e  ADAPT c u r r i c u l u m  a l l  beg in  with a n  e x p l o r a t i o n  
p h a s e  i n  which s t u d e n t s  a r e  r e q u i r e d  t o  o b s e r v e  a t e h a v i o r  o r  1 
phenomena and c o l l e c t  d a t a  a b o u t  t h a t  phenomena. F o l l o w i n g  s u c h  i I 
e x p l o r a t i o n  t h e  d a t a  a r e  o r g a n i z e d  and a r e  used  t o  form 
h y p o t h e s e s ,  t o  p r o v i d e  a  b a s i s  f o r  i n t r o d u c i n g  c o n c e p t s  which are 
i m p o r t a n t  t o  t h e  f i e l d .  and  t o  p r o v i d e  a  b a s i s  f o r  g e n e r a l i z a t i o n  > i  
t o  o t h e r  t o p i c s .  v i t h  t h e  backgrouna p r o v i d e a  b y  e x p l o r a t o r y  I 
a c t i v i t i e s .  s t u d e n t s  are p r e p a r e d  t o  d e a l  wi th  some of t h e  
t h e o r i e s  and e m p i r i c a l  f i n d i n g s  r e l a t e d  t o  a  phenomena. I 
Of c o u r s e  t h e  l e a r n i n g  c y c l e  d o e s n ' t  a l w a y s  p r o g r e s s  
smoo th ly  from o n e  p o i n t  t o  a n o t h e r .  What happens ,  f o r  example,  
when e x p l o r a t o r y  a c t i v i t i e s  d o  n o t  l e a d  t o  t h e  c o n c l u s i o n s  or 
1 
c o n c e p t s  t h a t  a r e  e n v i s i o n e d  by t h e  p r o f e s s o r ?  When d o  you 
i n t e r v e n e  i n  u h a t  migh t  seem t o  b e  a i m l e s s  e x p l o r a t i o n  and s t a r t  
impos ing  your  own c l a s s i f i c a t i o n  s y s t e m  o n  t h e  s t u d e n t ?  The 
p o i n t s  of  i n t e r v e n t i o n  and t h e  t i m i n g  of i n t e r v e n t i o n  seem t o  be 
i 
a  d e l i c a t e  m a t t e r .  
I 
T r a n s l a t i n g  P i a g e t i a n  t h e o r y  i n t o  t h e  e x p l o r a t i o n ,  
i n v e n t i o n .  and d i s c o v e r y  p h a s e s  of t h e  l e a r n i n g  c y c l e  (Karplus.  
1974) creates o t h e r  problems. E x p l o r a t i o n  t a k e s  time and whereas  
t h e  t o p i c ,  r e v o l u t i o n .  might  have  consumed two l e c t u r e s  b e f o r e ,  
you c a n n o t  e x p l o r e  and t h e n  d i s c o v e r  r e v o l u t i o n  s o  q u i c k l y .  It I 
seems probable .  t hen .  t h a t  e x p l o r a t o r y  a c t i v i t i e s  w i l l  mean t h a t  
some c o n t e n t  is s a c r i f i c e d .  P h e t h e r  s t u d e n t s  w i l l  have  s u f f e r e d  
i 
f rom t h i s  r e d u c t i o n  i n  c o n t e n t  r e m a i n s  t o  be  seen. S t u d i e s  
i n d i c a t i n q  t h a t  s t u d e n t s  t e s t e d  o n  a l e c t u r e  o n e  week l a t e r  
I 
1 
r e c a l l e d  o n l y  17 p e r c e n t  o f  t h e  l e c t u r e ' s  c o n t e n t  (FIPSE. 1975) 
s u q q e s t  t h a t  t h e  amoulLt o f  m a t e r i a l  cove red  i s  n o t  n e c e s s a r i l y  
t 
c o r r e l a t e d  w i t h  t h e  amount a  s t u d e n t  l e a r n s .  I f  a n  a p p r o a c h  l i k e  
t h e  l e a r n i n g  c y c l e  c a n  enqage  s t u d e n t s  i n  t h o u g h t f u l  a c q u i s i t i o n  
o f  knowledqe, t h e  loss  o f  some c o n t e n t  might seem less cri t ical .  
I n  summary, t h e  most s o p h i s t i c a t e d  t h o u g h t  p a t t e r n s  are n o t  
f u l l y  deve loped  i n  c o l l e g e  s t u d e n t s .  F u r t h e r ,  i f  P i a g e t  i s  
correct, t h e  way t o  d e v e l o p  t h e s e  p r o c e s s e s  is t o  b e g i n  w i t h  
c o n c r e t e  e x p e r i e n c e  a n d  p r o c e e d  t o  more and more s o p h i s t i c a t e d  
a b s t r a c t i o n s .  A f i n a l  i n g r e d i e n t  t h a t  s h o u l d  maximize s t u d e n t  
l e a r n i n q  is a l l o w i n g  t h e  s t u d e n t w s  own t h o u g h t  p r o c e s s e s  t o  g u i d e  
t h e  s e a r c h  f o r  knowledge. While t h e s e  p r i n c i p l e s  d e f y  d i r e c t  
t r a n s l a t i o n  i n t o  s p e c i f i c  classroom e x p e r i e n c e s ,  t h e y  c a n  s e r v e  
as  a b a s i s  for  a m u l t i t u d e  of classroos a c t i v i t i e s .  More 
i m p o r t a n t l y .  t h e y  can form a n  approach  t o  c o l l e g e  i n s t r u c t i o n  
whose aim is  a s t u d e n t  w i t h  a n  i n t e g r a t e d  f u n d  o f  knowledge t h a t  
c a n  b e  l o q i c a l l y  t r a n s f o r m e d  i n t o  t h e  adva tomorrow. 
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